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Abstract 
The purpose of this research is to isolate protein and oligopeptide that contain antimicrobial properties from 
different plant samples. Nowadays, phenomena such as Multi-drug Resistant (MDR) organisms are 
increasing. Thus, researchers are keen to look for compounds that shows antimicrobial properties from 
traditional plants. This require extensive research being done to produce new therapeutic drugs and antibiotic. 
The objectives of this study were to isolate total proteins from chosen plant and also screened for 
antimicrobial compounds in traditional plant. General approaches used were total protein was extracted using 
Tris-HCL extraction buffer and proteins were successfully separated into bands using SDS-PAGE analysis . 
Protein concentration was also determined using Bradford assay. Subsequently, antimicrobial and antifungal 
disc di ffusion test were carried out to screen for any potential antimicrobial activity. Results obtained for 
three ohosen samples indicates no antimicrobial activity was presence. 
Keywords: MDR, SDS-PAGE, protein isolation, antimicrobial test 
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Abstrak 
Tujuan kajian in; dijalankan adalah untuk mengasingkan protein dan o/igopeptide yang mengandungi ciri­
ciri antimikrobial daripada sampel tumbuhan yang berbe=a. Pada masa kini, fenomena seperti organisma 
yang mempunyai daya tahan terhadap dadah (MDR) semaJ.:in meningkat. Oleh itll, para penyelidik berminat 
untuk mencari sebatian yang menunjukkan ciri-ciri antimikrobial daripada sumber tumbuh-Iumbuhan 
trodisional. Penyelidikan yang meluas amat diperlukan bagi menghasilkan ubat-ubatan lerapeutik dan 
ontibiotik. Objektifkajian ini adalah untuk llK.ngekstrak keseluruhan protein dari tumbuhan yang dipifih dan 
setel1l.mya menjalankan ujian antimikrobi~erhadap tumbuhan tradisional yang telah dipifih. Pendekatan 
umum kajian ini ialah keselw'uhan protein diekstrak menggunakan cecair Tris-HCL dan protein telah 
beljaya dipisahkan kepada kumplilan yang lebih kecil dengan menggunakan analisis SDS-PAGE. Kepekatan 
protein juga ditentllkan dengall menggunakan Bratfford assay. Selepas itu. ujian antimikrobial dan antikulat 
menggunakan cakera pellyerapan assay telah dijalankan bagi melihat jika ada sebarang aktiviti 
anlimikl'obial. Keputusan yang diperolehi untuk tiga sampel yang telah dipilih menunjukkan tim/a aktiviti 
allfimikrobial yang berlaku. 




Protein is a large molecu'le consists of amino acid monomers where it has a precise 
role and has unique three dimensional structures (Campbell, 2009). OJigopeptide is a short 
polymer of amino acid where it is less than 20 amino acids (Hine, 2008). Antimicrobial 
compound is an agent which can be bactericidal or bacteriostatic. Bactericidal helps in 
kill ing microorganisms directly, whereas, bacteriostatic helps in preventing growth of 
microorganisms (Tortora, 2010). 
Diseases related to bacterial infections are increasing nowadays and bacteria itself may 
acquire resistant towards certain antibiotic. Hence, demands for new antibiotic are 
increasing. Plant usually have this antimicrobial properties to defence themse'lves from 
infection or pathogens that may harm them. It is one of the most promising resources to 
find new antimicrobial agents from it. Peptides extracted from plant may be useful to 
humans where if humans have wounds or cut, plant extract may help in curing it and may 
have other benefits. This is because the antimicrobial agents of plants are parallel in terms 
of functions and structures to human antimicrobial peptides (Aliahmadi et a!., 2011). 
Plant peptides is the interest in this study because scientist realised that pace of 
producing antibiotic from microoIJftnisms are getting slower. Thus, new source of 
ant ibiotic from plants is on demand. Besides, traditional antibiotics and drugs from plants 
are already being used from ages ago. Proper research is conducted in this era to know 
exact antimicrobial properties and to purify the plant extract so that its true benefit is 
revealed (Cowan, 1999). 
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General approach being used in this experiment is fresh plant sample is grounded into 
fine powder by using mortar and pestle. Then, extraction is conducted by using Tris-HCL 
extraction buffer. Next, SDS-PAGE is carried out to separate proteins based on its 
molecular weight. Bradford assay is also carried out to know the protein concentration of 
the protein that had been extracted. Screening or bioassay is done next using agar diffusion 
disc for bacteria and also fungus . 
Protein extraction steps play crucial role in obtaining crude extract. If the technique 
could not yield a high amount of protein, it will affect the subsequent steps such as 
visual ization of bands is not very clear and it may also shows no antimicrobial activity in 
screening steps later. 
OBJECTIVES: 
I. To isolate and separate total protein from plant sample. 
2. To identify presence ofantimicrobial properties in the plant sample. 
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2.0 LITERATURE REVIEW 
2.1 History of Malaysia Traditional Medicinal Plant 
Traditional medicine is practiced differently by different races and ethnics. It is 
based on their beliefs, practices and knowledge. The knowledge is obtained from the 
observations of previous generations and from their own experiences. In the earlier 
centuries, positions of shaman, midwife and others are looked up when it comes to 
medicinal care. Nowadays, people have move on to modern medicine due to increase 
in knowledge of science and technology. Besides, practices of traditional medicine 
have deceased because practitioners fail to document the know,ledge and pass it to the 
next generation (Zakaria et aI., 2010). 
In Malaysia, natural resources are abundance. Out of these natural resources, most 
of the plants are medicinal plants. A study carried out on 1995 found out that 31 plant 
species used by Rungus people in Sabah exhibit medicinal uses. Subsequently, on 
2003, 68 species of plants that is being used by Murut people in Sabah, contains 
medicinal properties. Study of traditional medicinal plant by races and ethnics in 
villages are still ongoing. The study is done to identify and document plants which 
exhibit have medicinal proper1'iK so that new medicine or antibiotic from plant-based 
can be constructed (Ong et aI., 2011). 
2.2 Parts of medicinal plants and active compounds 
Various parts of plants contain different active ingredients responsible for 
antimicrobial properties. In one of the research by Ong et al., (2011), 56 plants are 
being used and taken from Malay village. The usual plants part being used are leaves 
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(43.4%), roots (15.1%) and whole plants (10.4%). Other parts of plants that can be 
used are flowers, rhizomes, seeds, tubers and many more (Ong et aI., 20 II). 
Plants have their own defence system to avoid them from bacterial infections and 
plant diseases (Aliahmadi et aI. , 2011). This defence system is mostly considered as 
secondary plant metabolites. These compounds that serve the plant defence system can 
be classified into several groups such as nitrogen-containing substances, terpenes and 
phenolics (Wyk and Wink, 2004).This metabolites produced by plants is used as active 
ingredient in production of medicine (Das et aI., 2009). Besides, antimicrobial 
peptides also help in defence system where it have fewer than 50 amino acid residues. 
The review of antimicrobial peptides has been recorded from bacteria, marine, 
invertebrate, amphibians, mammals and also plants. They can be classified based on 
its structural characteristics (Montesinos, 2007). 
2.3 Antimicrobial peptides (AMPs) and antimicrobial properties 
Antimicrobial peptides is an active compounds produced by various organisms as 
essential component of innate immune response where it is known as the first line 
defence mechanisms in a plant (Stotz et aI., 2013). Antimicrobial properties on the 
other hand are the ability of a~ts to kill or inhibit growth or reproduction of certain 
bacteria (Tortora, 2010). 
AMPs can be seen in different organisms such as plant, animal and bacteria. 
Currently about 2000 AMPs has been included in data. It exerts unusual amino acid 
and structural motifs results in exclusive structural properties and making it exhibit 
precise fo rm of action. There are five classes of AMPs which are thionins, defensins, 
lipid-transfer protein, snakins and group of related knottins, cyclotides and hevein-like 
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AMPs. AMPs is not only targeting on bacterial and fungal but it also attacks on 
herbivorous insects (Stotz et a!., 2013). 
A common mechanism of AMPs is by releasing cytotoxic towards invading 
microorganisms. AMPs are also seen as a promising source for new drugs due to its 
low level of toxicity and wide range of activity (Pushpanathan et a!., 2013). These 
AMPs if it is designed to be antimicrobial drugs it can functions in five distinct ways 
which are inhibiting cell wall synthesis, stopping protein synthesis, injured the plasma 
membrane, stopping synthesis of nucleic acid and inhibit synthesis of essential 
metabolites (Tortora, 2010). 
Several factors that affect its antimicrobial activity are size, hydrophobicity, charge 
and others. Smaller the size of AMPs, easier peptide to diffuse outside the cell and 
produce defence response. Interaction between peptides and microbial cell will define 
antimicrobial specificity (Pushpanathan et a!., 2013) . 
2.4 Protein and oligopeptide isolation 
To extract protein, protein extraction protocols should be applied. There are many 
techniques in isolating proteins from plant source. Examples of methods are phenol 
extraction, TeA-acetone extraction, protein extraction kit, sodium-phosphate citrate 
buffer and many more. 
Extraction methods aim to separate active components from inactive components of 
plant tissues. This is done by using solvents and extraction technology. The quality of 
plant extract will be influenced by plant sample, types of solvent and extraction 
methods. Plant samples can be used freshly or dried plants. Types of solvent should be 
chosen properly. It should be in low toxicity, preservative action, fast absorption of 
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extract by the solvent and many more. The desired protein extraction will have traces 
of solvents and this solvent should not interrupt bioassay procedure and should be 
non-toxic. Based on study, most of the identified antimicrobial compounds from plants 
are from aromatic or saturated organic compound . Hence, to obtain them, we use 
ethanol or methanol extraction (Das et aI., 2009). 
In this study, protein extraction that was used is Tris-HCL buffer extraction. This is 
because it is claimed that the method is simple, inexpensive, has a high buffer capacity 
and inert in most enzyme system. This protocol involves two main procedures which 
are tissue disruption and protein extraction. Although this protocol has a limitation 
where the extraction buffer used is likely to change pH depends on surrounding 
environment but precaution steps can still be taken to prevent it from happening 
(Kawashima et. aI., 2014). 
2.5 Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) 
In order to analyse protein mixtures and allows quick separation based on its 
molecular weight (MW),gel electrophoresis is used. Polymerized gel matrix is used in 
this technique as a support medium. Movement of the active compounds are 
influenced by gel matrix, elecuiedield used (voltage) and also size, charge shape of 
the chemical components ofthe compounds that is used (Roy et. aI., 2012). Negatively 
loaded SDS protein complexes will bind with detergent SDS in most protein cases. 
SDS degraded proteins and inhibited protein-to-protein interactions from occurring. 
When the gel runs, SDS-protein complexes move from negative pole to positive pole. 
Molecular filter of porous polyacrylamide matrix helps to separate SDS protein 
complexes according to MW (Rehm et at, 2006). 
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SDS-PAGE system differs in the sense of chemicals put inside buffer. In this 
protocol, discontinuous lammli system is used where it uses separation gel and 
separating gel. The gel, if it is left longer it allows better separation and the thinner the 
gel, the clearer bands showed (Rehm et aI., 2006). 
There are several limitations in using SDS PAGE such as acrylamide is toxic. Thus, 
in destaining step, unwashed gel can also be toxic because they still have traces of 
unpolymerized acrylamide. Besides, sample is heated in water bath to dissolve protein 
inside the sample completely. However, too high temperature may results in cleaving 
of unstable protein and also membrane protein may aggregate with SDS and 
mercaptoethanol presents in the tube . This problem can be prevented by heating the 
sample in 40' C temperature (Rehm et aI., 2006). 
2.6 Antimicrobial Susceptibility Test (AST) 
AST is used to test presence of antimicrobial properties in sample collected. It is 
tested with gram negative and gram positive bacteria and results will be determined 
based on zone of inhibition or minimum inhibitory concentration (MIC). AST can be 
divided into three categories which are diffusion methods, dilution methods and 
bioautography. 
Diffusion method is frequently used to determine zone of inhibition ofa compound. 
There are three methods to carry out diffusion techniques which are agar disc diffusion, 
agar cylinder diffusion and agar hole plate assay. Disc diffusion method is chosen for 
this research. The mechanism behind this method is that, sterile filter paper discs are 
put on agar containing chosen bacteria. Active compound is spotted on the discs and if 
there is an antimicrobial agent presence, it will diffuse into the agar and inhibit the 
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growth of bacteria (Choma et a\., 2011). In this method, zone of inhibition will be 
measured ifthere is any presence ofantimicrobial activity from the extracted protein. 
Advantages of using this method are antimicrobial disc diffusion are simple to be 
done, filst result and does not involves high cost to carry out this assay. Unfortunately, 
this method is not able to determine MlC values exactly, it can only determined MlC 
visually because it is difficult to test amount of test compound diffuse into agar 
medium (Choma et aI., 2011). 
2.7 Bradford assay 
This technique is used to quantify protein concentration presence in the solution. It 
is rapid, simpler and faster compared to Lowry method (Kruger, 2009). This assay 
involves binding of Coomassie Brilliant blue G-250 with proteins. Principle behind 
this protocol is in an acidic solution protein binds with Coomassie dye. Spectral shifts 
occur where brown form of the dye changed into blue form showing that protein 
complexes had been formed. In order to measure concentration of the blue coloured 
protein complexes, absorbance ranging from 575nm until 615nm can be used. But, 
absorbance reading at 595nm shows a better results compared to readings at 575nm 
and 615nm (Johnson, 2012) . PlIh!r different ionic forms result in binding strength of 
the dye with proteins (Kruger et a\., 2009). 
Advantages of this assay are it is rapid and can be done in room temperature. It is 
considered fast because, after two minutes of Coomassie dye addition, blue colour 
complexes are formed. Besides, this assay requires minimal pipetting work to be done, 
thus it can minimized any possible errors that might occur. Limitation of this 
technique is many proteins is loss due to reaction occur in acidic environment (Rehm 
et ai, 2006). Besides that, if there is presence of surfactant in the sample, it may results 
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in precipitation of the reagent. This will gIves inaccurate reading of the sample 
(Johnson et a1., 2012). 
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3.0 MATERIALS AND METHODS 
3.1 Sample collection 
The plant samples were taken from Bidayuh village at Serian. It was chosen due to 
villagers' belief that these plant leaf may help in healing wounds and cuts. In this 
research, three plant samples were used which is Eupatorium odoratum (known as 
'daun kapal terbang'), Clinacanthus nutans (known as 'daun belalai gajah') and also 
'daun nyetnyet' where only family of this plant was known which is Convolvulacae 
and comes from genus of Merremia sp. 
3.2 Protein isolation 
Total protein was extracted according to method described in a journal by Ranjan, 
et aI., (2012) with several modifications. First step in this protocol was freeze and 
ground plant tissue sample in liquid nitrogen until fine powder. Next, fine powder 
which weighed 0.5 g was placed into Eppendorf tube . 1000 ~l of extraction buffer 
solution (O. IM Tris-HCL, pH 8.0) was placed into 1.5 ml Eppendorf tube. The tube 
was then vortexed to ensure maximum reaction of the buffer with fine pOWder. The 
tube was then stored at -20 ·C for overnight. It was then centrifuged for 15 minutes at 
10,000 gat 4 0c. Supernatant was then taken out and put inside a new tube. The same 
step was repeated twice. Supernatant was collected and the debris was discarded. The 





Stacking gel and separation gel were prepared and put inside casting frame . It was 
allowed to solidify. Then, running buffer or electrophoresis buffer was put inside inner 
chamber. Protein sample was mixed with sample buffer. It is then heated for 5 minutes 
at high temperature of 95°C. Next, samples and protein ladder were loaded and run on 
12% gel with voltage of 120V. The experiment was stopped when tracking dye 
reached 1 cm above gel cast. Coomassie blue R-250 (Sigma, Germany) was used in 
fixing and staining step (Aliahmadi et aI. , 2011) . Destaining step was also carried out 
twice to removes staining effect given to the gel. 
3.4 Bradford Assay 
Protocol by Bradford (1976) was used with few modifications to carry out Bradford 
Assay. 100ml volume of Bradford reagent was prepared (Coomassie Brilliant Blue G­
250, 95% ethanol, 85% (w/v) phosphoric acid, distilled water). lOX Bovine Serum 
Albumin (BSA) stock solution was also prepared. BSA stock solution was then diluted 
to IX BSA solution by addition ofTris-HCL buffer prior to the experiment. 
Six Eppendorf tubes were used in this experiment to make a standard curve. Each 
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Table 1. Concentration for standard curve 



















Each ofthe tubes was inserted with 1000 ~ I  of Bradford reagent. It was then mixed 
by using vortex machine for a while. Next, absorbance reading was done by using 
spectrophotometer at absorbance of 595 nm. Results were recorded and graph of line 
ofbest fit was plotted. 
Protein sample concentration was measured by miXIng 100~1 of sample with 
l000I..tl of Bradford Reagent. It was then mixed by vortexed and the absorbance 
reading was recorded (Bradford et ai. , 1976). Protein concentration value was 
calculated after obtaining the formula from the graph plotted previously. 
3.S Culture Medium and Inoculums 
Gram positive and gram negative bacteria were cultured overnight in MueUer 
Hinton Broth (MHB) for 18 to 24 hours at 37°C. Bacteria that were used are Bacillus 
subtilis and Escherichia coli. The next day, 100 ~l of these bacteria were cultured and 
streaked on Mueller Hinton Agar (MHA) to obtain single colony. Subsequently, one 
colony ofeach bacterium was cultured inside MHB for overnight at 37°C to allow the 
bacteria to grow. The concentration of these bacteria was standardized until reading of 
0.168 at the absorbance of 545 nm by using spectrophotometer. Then, activated 
cuhure was streaked on the agar (AI Akeel et aI., 2014). 
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As for antifungal assay, fungus that was used is Aspergillus Flavus. Pure culture of 
the fungus was obtained from the laboratory. The isolates were then subculture on 
Potato Dextrose Agar (PDA) and incubated at room temperature for 6 to 7 days. 
Subsequently, 5ml of sterile distilled water was poured inside the Petri dish and the 
fungus was scraped aseptically. It was then pipetted into 1.5 ml Eppendorftube. Next, 
activated culture was streaked on new agar for antifungal assay (Chandrasekaran & 
Venkatesalu, 2004). 
3.6 Antimicrobial Disc Diffusion Assay 
Total soluble protein was dissolved and diluted with Tris-HCL (pH 8.0). Sterile 
tilter paper discs with approximately 6 mm of diameter were added on petri dish that 
contains bacteria. Subsequently, 10 III of total soluble protein from three different 
samples were spotted on the filter paper discs. Besides that, negative and positive 
control which is autoc1aved distilled water and Ampicilin antibiotic were spotted on 
the disc. Petri dish was left overnight at 3TC for incubation and diameter of zone of 
inhibition was observed and recorded (Choma et aI., 2011). All of the steps were 
carried out in laminar flow hood except for incubation step and measuring of 
inhibition zone. 
3.7 Antifungal Disc Diffusion Assay 
Total soluble protein was dissolved and diluted with Tris-HCL (pH 8.0). Sterile 
tilter paper discs with approximately 6 mm of diameter were added on Potato 
Dextrose Agar that contains A.jl.avus. Subsequently, 10111 oftotal soluble protein from 
three different samples were spotted on the filter paper discs. Besides that, negative 
control which is autoclaved distilled was spotted on the disc. Petri dish was left for 72 
to 96 hours at room temperature for incubation. Diameter of zone of inhibition was 
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observed and recorded (Chandrasekaran et aI., 2004). All of the steps were carried out 
in laminar flow hood except for incubation step and measuring of inhibition zone. 
